Formation of ketodienoic fatty acids by the pure pea lipoxygenase-1.
A pure lipoxygenase from dried green pea seeds (isoenzyme 1) oxygenates linoleic acid to 9(S/R)-hydroperoxy-10E,12Z-octadecadienoic acid (9-HPODE) and 13(S/R)-hydroperoxy-9Z,11E-octadecadienoic acid (13-HPODE). Furthermore (10E,12Z)-9-keto-10,12-octadecadienoic acid (9-KODE) and (9Z,11E)-13-keto-9,11-octadecadienoic acid (13-KODE) in a ratio of 1:1 were formed. Uv-spectroscopic measurements and HPLC data indicated a hydroperoxy fatty acid: keto fatty acid ratio of about 2:1. The product mixture formed from arachidonic acid was even more complex. 15-, 11-, 9- and 5-H(P)ETE1 and their corresponding keto derivatives have been detected. The chemical structures of the compounds have been identified by HPLC analysis, by uv- and ir-spectroscopy and gas chromatography/mass spectrometry of the native compounds and their hydrogenated derivatives. The data presented indicate that a pure lipoxygenase catalyzes the formation of both hydroperoxypolyenoic fatty acids and ketopolyenoic fatty acids from linoleic acid and arachidonic acid. The possible mechanism of the formation of the keto compounds is discussed.